Purpose: We aimed to examine the relationships between obesity and the level of social support for healthy behaviors, amount of physical activity (PA), and dietary habits in African Americans. Methods: The subjects were 412 university students who visited a health promotion center at North Carolina A&T State University, Greensboro, NC, USA between September 1, 2009 and April 30, 2010. We administered a social support survey, the National Institutes of Health Fruit, Vegetable, and Fat Screener, the Paffenbarger PA Questionnaire, and measures of body mass index, waist circumference (WC), and blood pressure. Data were analyzed using a one-way analysis of variance and logistic regression analyses. Results: Results showed that men in the overweight group had WC and systolic blood pressure (SBP) measurements associated with increased risk of cardiovascular disease (CVD) and below average PA; those in the obese group had WC, SBP, and diastolic blood pressure (DBP) measurements associated with CVD risk and below average PA. Women in the overweight group had WC and SBP measurements associated with CVD risk, and those in the obesity group had WC, SBP, and DBP measurements associated with CVD risk and below average PA. Logistic regression analysis showed that increasing PA by 1,000 kcal/week decreased the prevalence of obesity by 9.3% in men and 9.0% in women. Conclusion: Thus, low PA was a significant risk factor for obesity among African Americans. However, the level of social support and consumption of fruits, vegetables, and fat were not found to be significant risk factors in this study.
Introduction
Obesity and being overweight are defined as the accumulation of excessive weight in the body, such that it inhibits its healthy functioning. Both are becoming increasingly serious public health problems globally. According to a World Health Organization (WHO) report, 1.5 billion adults aged 20 years and older were overweight in 2011, and more than 200 million men and nearly 300 million women throughout the world were obese (WHO, 2011a) .
Obesity and being overweight are risk factors for cardiac diseases, cancer, and type 2 diabetes; thus, they are leading causes of an increase in worldwide mortality rates. Moreover, both conditions aggravate chronic diseases such as hypertension, arthritis, cholelithiasis, and high cholesterol. Therefore, diverse efforts are required to prevent and control these conditions (Wadden & Stunkard, 2002) . Being overweight and obesity are most often associated with high consumptions of fat and sugar, social environment, stress, genetic factors, and a sedentary lifestyle (Wadden & Stunkard) . Many previous epidemiological studies have related these factors to being overweight and obesity (Dishman, Washburn, & Heath, 2004; Kelishadi et al., 2008) . Adolescence is one of the most important periods in which health behaviors are learned via lifestyle and social environment, for example, by acquiring social support to prevent obesity; therefore, more research is needed to elucidate how these behaviors affect indices of health.
However, as far as we are aware, most previous studies investigated Caucasian subjects rather than African Americans or other ethnic minorities. Furthermore, no studies to our knowledge have examined the associations between overweight/obesity and level of social support, level of physical activity (PA), and eating habits among African Americans at a predominantly African American university. Hence, the purpose of this study was to examine how social support, PA, and eating habits were related to overweight/ obesity in African American university students. Furthermore, because the sources of demographic information differed between sexes, we analyzed men and women separately. We also sought to provide primary prevention data for obesity management in African Americans.
Methods

Participants
Participants were 412 volunteer African American college students aged 18e25 years (198 men and 217 women) from North Carolina A&T State University, Greensboro, USA. To recruit participants, we posted a notice containing information about the experimental design on a bulletin board on campus. Individuals who volunteered visited a health promotion center on campus where they completed the Paffenbarger Physical Activity Questionnaire (Paffenbarger, Hyde, Wing, & Hsieh, 1986; Paffenbarger, Wing, Hyde, & Jung, 1983) , the Social Support Survey (Richman, Rosenfeld, & Hardy, 1993) , the National Institutes of Health (NIH) fruit and vegetable assessment survey (Thompson et al., 2002) , and the NIH Fat Screener (Thompson et al., 2007 (Thompson et al., , 2008 between September 1, 2009 and April 30, 2010 . The validity and reliability of each questionnaire has been verified (Paffenbarger et al., 1983 (Paffenbarger et al., , 1986 Richman et al.; Thompson et al., 2002 Thompson et al., , 2007 Thompson et al., , 2008 . All participants provided their written consent to participate in this study. All study procedures were approved by the Institutional Review Board of North Carolina A&T State University.
Experimental procedures
Measured anthropometry
The body mass index (BMI; kg/m 2 ) of each participant was calculated based on his/her height and weight. The WHO standard definition of obesity was adopted in this study: a BMI of less than 25 was considered normal, a BMI between 25 and 30 was overweight, and a BMI of 30 and above was obese (WHO, 2011b) . While the participant stood with his/her feet about 25e30 cm apart, we measured their waist circumference (WC) at the trunk midway between the costal margin (area below the lowest true rib) and the iliac crest (top of the pelvic bone) using a Gulick tape measure. The measurer stood beside the participant and fit the tape carefully without compressing any of the underlying soft tissues, using standardized tension. WC was measured to the nearest 0.5 cm at the end of a normal expiration (WHO, 1999) .
Questionnaires
The Social Support Survey is divided into eight subscales (listening support, emotional support, emotional challenge, reality confirmation support, task appreciation support, task challenge support, tangible assistance support, and personal assistance support; Richman et al., 1993) . Each subscale consists of three items, and each item is scored on a 5-point Likert scale (from 1 ¼ bad to 5 ¼ good). The highest and lowest scores possible in each category are 15 and 3, respectively.
The Paffenbarger Physical Activity Questionnaire is divided into four subscales (stair climbing, walking, and light and vigorous recreational activities). We calculated the total calories burned per week in these four categories (Paffenbarger et al., 1983 (Paffenbarger et al., , 1986 .
The items on the NIH fruit and vegetable assessment were divided into 10 categories (100% juice, fruit, green salad, French fries or fried potatoes, other white potatoes, cooked dried beans, other vegetables, tomato sauce, vegetable soups, and mixtures that include vegetables). We recorded the total fruit and vegetable intake according to these 10 subscales (Thompson et al., 2002) .
The items on the NIH Fat Screener were divided into 15 categories [cold cereal; skim milk on cereal or to drink; eggs, fried or scrambled in margarine, butter, or oil; sausage or bacon (regular fat); margarine or butter on bread, rolls, or pancakes; orange juice or grapefruit juice; fruit (not juices); beef or pork hot dogs (regular fat); cheese or cheese spread (regular fat); French fries, home fries, or hash brown potatoes; margarine or butter on vegetables, including potatoes; mayonnaise (regular fat); salad dressings (regular fat); plain rice; and margarine, butter, or oil on rice or pasta]. We recorded the total intakes according to these 15 categories (Thompson et al., 2007 (Thompson et al., , 2008 .
Blood pressure
After completing the questionnaires, the participants rested in a sitting position for at least 10 minutes. A nurse practitioner, using a mercury sphygmomanometer (American Diagnostic Co., Hauppauge, NY, USA) with its cuff placed on the right brachial artery, measured their systolic blood pressure (SBP) and diastolic blood pressure (DBP). Blood pressure was measured a second time after an interval of 2 minutes, and the nurse practitioner determined the mean value of the measurements (Bickley & Szilagyi, 2007) .
Statistical analysis
The study results were reported in terms of means and standard deviations. A one-way analysis of variance was used to test for differences in each predictor variable based on the BMI standard. When a difference between groups was found, post hoc testing (Tukey's honestly significant difference) was conducted to confirm the differences. Simple logistic regression analyses were conducted to determine whether each predictor variable was related to being overweight and obesity.
Results
Participant characteristics
The characteristics of the participants are shown in 
Differences in predictor variables according to BMI standard
The differences in each predictor variable according to the BMI standard in male participants are shown in Tables 2 and 3 . Those in the overweight group had statistically significant higher-thannormal WC and SBP and lower-than-normal PA. Further, male participants in the obese group had higher-than-normal WC, SBP, and DBP and lower-than-normal PA. Female participants in the overweight group had higher-than-normal WC and SBP. Finally, those in the obese group had higher-than-normal WC, SBP, and DBP and lower-than-normal PA.
Logistic regression analyses of predictor variables according to BMI standard
Logistic regression analyses of each predictor variable between the overweight and normal-weight groups and between the obese and normal-weight groups are shown in Tables 4 and 5, respectively.
Logistic regression showed the odds ratios (95% confidence intervals) of male and female participants who were overweight and obese based on the other observed variables. In male participants, there were no significant associations between being overweight and social support, PA, the fruit and vegetable assessment, or the Fat Screener. Furthermore, there were no significant associations between obesity and social support, the fruit and vegetable assessment, or the Fat Screener. However, when PA increased by 1,000 kcal per week, prevalence of obesity decreased by 9.3% [OR ¼ 0.907, 95% CI (0.834, 0.986); Table 4 ].
In female participants, there were no significant associations between being overweight and social support, PA, the fruit and vegetable assessment, or the Fat Screener survey. Moreover, there were no significant associations between obesity and social support, the fruit and vegetable assessment, or the Fat Screener. However, similar to men, when PA increased by 1,000 kcal per week, prevalence of obesity decreased by 9.0% [OR ¼ 0.910, 95% CI (0.839, 0.988); Table 5 ]. 
Discussion
The purpose of this study was to evaluate and define the relationships between BMI and social support, PA, and eating habits among African Americans. Being overweight and obesity had no statistically significant relationships to social support or eating habits, but they did have significant positive relationships to WC and blood pressure, while Note. BMI ¼ body mass index; WC ¼ waist circumference; SBP ¼ systolic blood pressure; DBP ¼ diastolic blood pressure; PA ¼ physical activity. *p < .05, **p < .01, ***p < .001, tested by one-way analysis of variance. obesity had a statistically significant negative relationship to PA. When people gain weight, significant structural changes occur in their cardiovascular system and macroscopic body shape. Our results are consistent with those of previous studies that indicated that obesity rate increases with WC and blood pressure (Huang et al., 1998; Mikhail, Golub, & Tuck, 1999; Wadden & Stunkard, 2002) . As in previous studies, our results showed that if efforts are made among obese African Americans to reduce their WC and blood pressure, their health would improve. However, further studies must be performed to determine the exact relationship between WC, blood pressure, and obesity in African Americans. Kamiya, Whelan, Timonen, and Kenny (2010) used logistic regression analysis to show that social support was inversely associated with BMI; that is, an increase of one standard deviation in social support was associated with an 11% lower odds ratio of being obese. However, an earlier study failed to find any consistent association between social support and cardiovascular risk factors, including BMI, at a cross-sectional level (Ellaway & Macintyre, 2007) . In the current study, we did not find any significant relationship between social support and obesity. We believe that the participants, as university students, were still in the process of seeking independence from their parents. Therefore, they had a higher level of social support at this time in their lives than is typical in later adulthood; hence, we can conclude that social support has little or no relationship to obesity.
Low PA is a strong independent risk factor for obesity. Most cross-sectional studies report that lower prevalence of obesity is associated with higher level of PA (Dwyer et al., 2007; Martínez-González, Martínez, Hu, Gibney, & Kearney, 1999) . The results of this study showed that higher level of PA significantly reduced prevalence of obesity (by 9.3% in men and 9.0% in women); this shows that PA is a considerable factor for preventing obesity in African Americans (see Tables 4 and 5 ). This suggests that our study supports the view that African Americans do not differ from Caucasians in the need to increase their PA levels in order to prevent obesity. We project that because our participants had a high basal metabolic rate, as they were university students, PA would have a significant effect on weight loss because energy expenditure would be much higher than that of adults.
Dietary control is also important in the prevention of obesity (Bravata et al., 2003; Foster et al., 2003) . Many studies have reported that energy intake is more important than other risk factors in determining obesity rates (Vermunt, Pasman, Schaafsma, & Kardinaal, 2003) , and lower consumption of sugar and fat must therefore be recommended. However, we found no statistically significant associations between obesity and the consumption of fruits, vegetables, and fat in our study. The participants in our study were young and in a stage of rapid physical growth (Christie & Viner, 2005) ; therefore, they might have similar appetites for food. Furthermore, all students ate at the same cafeteria in the university. Therefore, although they differed in terms of weight, all participants had somewhat similar eating habits. Further studies must be conducted to determine the extent to which dietaryrelated variables contribute to obesity among African Americans. We found similar patterns in level of social support, PA, and eating habits between obese male and female participants. We believe that because all participants resided at North Carolina A&T State University, which is one of the historically black colleges and universities in the United States, they had similar lifestyle patterns. Thus both sexes would show high similarities between the measured factors and obesity.
This study has several limitations. First, it used a retrospective cohort design; thus, it investigated only correlational rather than causal relationships. Second, the sample cannot represent all African Americans, since all participants were university students between the ages of 18 and 25 years. Finally, the number of participants in this study (N ¼ 415) was not large. However, unlike other studies, participants were all African Americans, which is a unique aspect of this study. Moreover, according to the central limit theorem, if the number of participants in each group is over 30, the study's data are likely to approximate a normal distribution and are therefore reliable (Johnson & Bhattacharyya, 2010) . Thus, since each experimental group in this study had over 30 participants, the study can be considered reliable.
Conclusion
We conclude that low level of PA is a significant risk factor for obesity among African Americans. However, level of social support and the consumption of fruits, vegetables, and fat are not found to be significant risk factors for obesity in this study. These study results have implications for nursing practice in that healthcare professionals must begin to advocate increasing level of PA to prevent obesity rather than focusing exclusively on social support and dietary habits. Furthermore, because an important determinant of a healthy weight is regular PA, we hope that future research will focus on the effectiveness of the variety of PA.
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